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ObituaryNick Cozzarelli, Professor of cell and 
molecular biology at the University 
of California, Berkeley, died at his 
home in Berkeley on Sunday, March 
19, 2006 from complications of treat-
ment for Burkitt’s lymphoma.
Nick was a charismatic and pas-
sionate scientist, who spent his 
whole research career working and 
thinking about DNA. A mechanistic 
biochemist by training, he 
had an uncanny talent for 
“letting the DNA do the 
talking,” that is, he used 
the DNA substrate to pro-
vide insights into mecha-
nisms of DNA processing 
enzymes. The son of a poor 
immigrant family from Italy, 
Nick grew up in New Jer-
sey. It was impressed on 
him from his earliest years 
that education was the key 
to success. He originally 
intended to become a law-
yer and went to Princeton 
University, but his interests 
shifted to medicine. He 
graduated in biology (1960) 
and went to Yale University 
Medical School for a year 
(but could not stomach 
autopsies). He obtained 
his PhD in biochemistry 
from Harvard University 
in 1966, did his postdoc-
toral research at Stanford 
University Medical School 
(with Arthur Kornberg on 
DNA ligases), and in 1968 
established his own lab 
in the Department of Bio-
chemistry at the University 
of Chicago. In 1982 he went 
to the University of Cali-
fornia, Berkeley, where he 
chaired the Department of 
Molecular Biology from 1986 to 1989. 
Elected to the National Academy of 
Sciences in 1989, Nick became Edi-
tor-in-Chief of the Academy’s flag-
ship publication, Proceedings of 
the National Academy of Sciences 
(PNAS). Under his stewardship, the 
impact of PNAS increased so that it 
became one of the most prestigious 
and accessible scientific journals. 
Nick was a champion of open-access 
publishing and made PNAS one of the 
first open-access journals. He also 
served on the board of Public Library 
of Science (PLoS) Biology.
In his own research, Nick was not 
only passionate but also intensely rig-
orous. He set the very highest stand-
ards for himself and others. He had a 
natural gift for seeing the important 
question and for squeezing much 
more information and insight out of 
data than most scientists thought was 
possible. After taking up his first fac-
ulty position at the University of Chi-
cago, he started to study the enzymes 
involved in DNA replication in Bacillus 
subtilis. Although this made for good 
biochemistry, it smacked of repeating 
Arthur Kornberg’s pioneering work 
but in a different bacte-
rium. It was while writing a 
review on inhibitors of DNA 
replication in 1977 that 
Nick decided to investigate 
new drugs that block DNA 
replication without disturb-
ing the DNA polymeriza-
tion machinery. This led 
to the startling discovery, 
simultaneously with Martin 
Gellert at the National Insti-
tutes of Health in Bethesda, 
Maryland, that the antibiot-
ics nalidixic acid and novo-
biocin poison DNA gyrase 
by each interacting with its 
different protein subunits. 
DNA gyrase, an essential 
bacterial enzyme, is a key 
member of the then newly 
discovered DNA topoi-
somerases. These enzymes 
are crucial for the unlinking 
of two interwound strands 
of DNA and for managing 
the topology of chromo-
somes through their DNA 
break-rejoin activity. Nick 
often recalled his amaze-
ment at realizing that qui-
nolone antibiotics, such as 
nalidixic acid, could turn 
topoisomerases into intra-
cellular toxins capable of 
fragmenting DNA. Today, 
topoisomerase inhibitors 
are widely used as antibiotics and for 
treating certain cancers.
Some of Nick’s other contributions 
to science are perhaps less well 
known but are no less important. 
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He inspired his students, postdocs, 
and peers to be critical, thorough, 
and always on their toes. Nick’s 
journal clubs, group meetings, and 
formal discussions with individual 
group members were legendary. His 
weekly journal club on nucleic acid 
transactions attracted people from 
several groups. To do no less than an 
excellent job in presenting a paper, 
as expected by Nick, required careful 
preparation but paid off in that every 
meeting was full of ideas and useful 
critique. There was rarely an impor-
tant paper on nucleic acid transac-
tions that did not get completely 
digested by this group. In addition 
to a critical evaluation of whether the 
experimental methods were appro-
priate and the conclusions were jus-
tified, the presenter was expected to 
discuss the paper in the broad con-
text of relevant published work. This 
was a challenge because Nick not 
only had an encyclopedic knowledge 
of the literature but also had the gift 
of being able to put the experiments 
of a paper into historical perspec-
tive. He also put “faces” to other-
wise anonymous data by providing 
background information on the con-
tributing author (which was often 
very entertaining). Although Nick 
believed that an extensive knowl-
edge of the literature was necessary 
to excel in science, his stories illus-
trated that it was perhaps even more 
important to get a feel for what data 
or ideas in the literature one should 
choose to ignore.
Similarly, the weekly group meet-
ings in the “Cozz lab” were a serious, 
intense affair. Data presented not 
only had to be defended, it had to 
be properly interpreted and all com-
municated clearly and concisely. 
Indeed, Nick frequently emphasized 
that scientific success is as depend-
ent on communicating ideas well as 
on doing first-rate research. Group 
meetings were preceded by lunch, 
provided by the presenter from the 
previous week. As Nick liked good 
food, gourmet breads, cheeses, cold 
cuts, and the best fresh produce 
were expected. Providing this feast 
required almost as much preparation 
as the research presentation. Nick’s 416 Cell 125, May 5, 2006 ©2006 Elsevierannual treat for the laboratory was a 
visit to a fine Napa Valley restaurant.
The importance Nick placed on 
communicating science was never 
more evident than in one-on-one 
practice talks, which ended up 
being more nerve wracking than 
the actual conference presentation. 
Disappointing Nick was a fate to be 
avoided. During the practice talk you 
could see when it wasn’t quite right—
his arm would go up and reach for his 
hair, he would bend forward, rest his 
elbow on the table, support his head 
with his hand, and, fixing his eyes on 
his yellow notepad, he would fill the 
page with difficult to decipher, but 
extremely useful, comments. Usually 
the talk was completely rearranged, 
inevitably for the better.
Attention to detail in experimental 
work was emphasized no less than 
its presentation. To ensure that all of 
the work done in his lab received his 
personal attention, Nick would meet 
with each member of his group for a 
30–60 min one-on-one session once 
every two weeks, with 8–10 of these 
meetings in succession on one day. 
This was an intense and punishing 
day for Nick and his group members 
alike. Signing up for a relatively early 
time slot was the most productive 
approach, but not always compat-
ible with the hours of some lab mem-
bers. The session began in a some-
what intimidating manner (Nick was 
imposing but never mean), with very 
detailed questions about the experi-
ments you were trying to do. Get-
ting beyond this daunting interaction 
required anticipating the questions 
that Nick was likely to ask, and know-
ing the answers ahead of time. This 
tactic usually resulted in much faster 
progress of your research project. 
In my own research, I (R.K.) still use 
the strategy of asking myself “What 
would Nick have asked me?”
Nick was a brilliant teacher and 
mentor of young scientists. His lec-
tures and seminars were flawlessly 
prepared, yet were stimulating and 
inspirational. His enthusiasm and 
passion for science and the right 
answer were always evident. Simi-
larly, at international meetings and 
workshops, he was always an active  Inc.and insightful participant and he 
enjoyed engaging young scientists in 
rigorous discussions. In the lab, this 
drive motivated the many people he 
worked with to perform better than 
they themselves thought possible. In 
particular, his students benefited in 
their own scientific career from the 
way Nick approached writing man-
uscripts. Numerous drafts would 
pass between Nick and the primary 
authors, covered with Nick’s com-
ments and remarks, often written 
on extra pieces of notepad paper 
slipped in between the manuscript 
pages. Once Nick was satisfied with 
a draft everyone else in the lab was 
expected to make insightful com-
ments. Only when all comments had 
been considered was the manuscript 
deemed fit to be released to the out-
side world.
Primed by his research on DNA 
topoisomerases, Nick realized that 
changes in DNA topology result-
ing from the action of another class 
of topoisomerase-like proteins, the 
site-specific recombinases, could 
provide insights into DNA super-
coiling and condensation both in 
the test tube and the living cell. He 
also had the visionary insight in 
the 1980s to set up collaborations 
among molecular biologists and 
mathematicians, engineers, and 
physicists. Nick founded the Pro-
gram for Mathematics and Molecular 
Biology, an interdisciplinary forum 
funded by the National Science 
Foundation, for biologists, math-
ematicians, and physicists to share 
ideas and research. He exploited the 
mathematics of topology and knot 
theory to understand mechanisms 
of recombination reactions and DNA 
supercoiling. It is astonishing how a 
rigorous, dry mathematical descrip-
tion of supercoiling led to a mecha-
nistic basis for the many important 
roles that supercoiling plays in living 
cells. The book DNA Topology and 
its Biological Effects that he edited 
together with Jim Wang provides an 
excellent illustration of this point.
To visualize the mathematics 
behind DNA topology, Nick had 
models made of DNA that con-
sisted of flexible plastic strips of 
which the edges represented the 
two strands of DNA. Two such strips 
were attached together with snaps, 
one for each strand. Opening and 
closing the snaps allowed one to 
make either a single-strand nick or 
a double-strand break and to pass 
the strands through each other 
before rejoining them again, in just 
the way that site-specific recombi-
nation enzymes work. The topology 
of the resulting products provided 
insight into the mechanism by which 
the enzymes move the DNA strands 
during recombination. With his lab 
members, Nick would go through 
many possible arrangements. The 
application of knot theory and exper-
imentally determining the topology 
of recombination products lead to 
precise mathematical proof of how 
enzymes arrange DNA strands dur-
ing recombination.
Some common questions and 
themes underlie Nick’s research 
on topoisomerases and site-spe-
cific recombinases. How do these 
enzymes achieve the selectivity that 
is central to their biological func-
tion? Type II topoisomerases must 
completely unlink catenated DNA 
molecules, with a preference for the 
chirality of the crossings that link 
the DNA molecules. Many site-spe-
cific recombinases act on identical 
recombination sites only when they 
are in one specific orientation with 
respect to each other. The mecha-nisms of such selectivity would 
never have been revealed simply by 
the conventional biochemical and 
molecular biological approaches that 
have been so successful elsewhere.
In his later years, Nick’s research 
interests moved on from specific 
relatively small topoisomerase-like 
proteins that shape DNA topology 
to bigger questions of chromosome 
organization in vivo and how this 
may be shaped by DNA replication 
and by the activities of large pro-
teins that organize and translocate 
DNA. Nick was never one to jump 
onto the bandwagon but was quick 
to adopt emerging technologies in 
new ways. He exploited DNA micro-
arrays, with assistance from his ex-
graduate student, Pat Brown, now 
at Stanford, to track the progress of 
DNA replication forks. Microarrays 
were also used to probe super-
coiled domain structure within the 
chromosome of Escherichia coli 
by assessing the altered expres-
sion of many genes that respond 
to changes in DNA supercoiling 
after site-specific breaks are intro-
duced into DNA. With his Berkeley 
colleague, Carlos Bustamante, he 
used single-molecule experiments 
to understand the behavior of sin-
gle protein and DNA molecules. 
His experiments were paralleled by 
theoretical simulations of super-
coiling and DNA structure, and he 
enjoyed the challenge of success-Cell 12fully reconciling apparently dis-
parate conclusions from bulk and 
single-molecule experiments and 
theoretical simulations.
Nick’s zeal for science was accom-
panied by dedication and hard work. 
His intellect and gregarious disposi-
tion attracted a large number of very 
talented people to his laboratory, 
many of whom went on to establish 
highly successful research groups 
in diverse areas of molecular biol-
ogy. Nick continued to work hard 
and productively during his illness, 
and a clutch of insightful publica-
tions are continuing to emerge this 
year. Nick’s wife, Linda, talked to his 
research group about a week before 
he died, with a special message from 
Nick: He wanted everyone to share 
his joy and passion for science and 
to be the best scientist possible.
Note
Roland Kanaar was a visiting graduate stu-
dent (1984–1987) and a postdoctoral fellow 
(1989–1992) in the laboratory of Nick Cozza-
relli; David Sherratt spent a short sabbatical 
there in the Fall of 2002.
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